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We, Core Manufacturing Company, a 
corporation organized under the laws of the 
State of Missouri, United States of America, 
of 100 West Ninth Street, Washington, 
Missouri, United States of America, do here- 
by declare the invention, for which we pray 
that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement; — 

This invention relates to transformer cores 
and in particular to laminated cores of 
closed loop form having butt joints in the 
individual laminations. 

According to one aspect of the invention 
there is provided a transformer core includ- 
ing a plurality of metal laminations each form- 
ing a substantially rectangular closed loop 
and each having a butt joint in at least 
one side of the loop, the butt joints of 
adjacent laminations being arranged in 
staggered relation along at least part of the 
length of each of two different limbs of the 
core formed by sides of adjacent laminations, 
and at least one innermost and/or outer- 
most lamination having a butt joint in a side 
of its loop remote from the butt joints in 
the laminations adjacent thereto. 

According to another aspect of the inven- 
tion there provided a transformer core in- 
cluding a plurality of metal laminations each 
forming a substantially rectangular closed 
loop and each having two butt joints one 
in each of two opposite sides of the loop, 
the butt joints in adjacent laminations being 
arranged in staggered relation along at least 
a part of the length of each of two opposite 
sides of the core and at least one inner- 
most and/or outermost lamination having a 
butt joint in a side of its loop remote from 
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the butt joints in the laminations adjacent 
thereto. 

According to a further aspect of the in- 
vention there is provided a three phase 
transformer core comprising three groups 
cf metal laminations each lamination forming 
a substantially rectangular closed loop and 
each having a butt joint in at least one side of 
the loop, the butt joints of adjacent lamina- 
tions in each group being arranged in 
staggered relation along at least part of the 
length of one side of the rectangular loop 
formed by such group, and the groups being 
so arranged that the staggered butt joints 
of at least two of said groups lie in different 
limbs of the core, and at least one innermost 
and/or outermost lamination having a butt 
joint in a side of its loop remote from the 
butt joints in adjacent laminations. 

According to yet another aspect of the 
invention there is provided a three phase 
tiansformer core comprising three groups of 
metal laminations each lamination forming 
a closed loop and having two butt joints 
one in each of two opposite sides of the 
loop, the butt joints in each said group being 
arranged in staggered relation along at least 
part of the length of each of said two opposite 
sides of the loop of that group and at least 
one innermost and/or outermost lamination 
having a butt joint in a side of its loop remote 
from the butt joints of adjacent laminations. 

The various features and advantages of the 
invention will be apparent from the follow- 
ing description of some exemplary embodi- 
ments thereof taken in conjunction with the 
accompanying drawings. 

In the drawings. 

Figure 1 is an end elevation view of a 
reduced scale of a plurality of concentric 
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laminations wound in a toroid from winch the 
core of this invention is formed; 

Figure 2 is an end elevation view of one 
embodiment of the core, without locking 
5 laminations; , , * ^ 

Figure 3 is an end elevation view of an- 
other core similar to the one of Figure 2 
but with locking laminations; 

Figure 4 is an end elevation view on a 
10 reduced scale showing a toroid like that 
of Figure 1, but with cuts for making a 
different embodiment of the core; and 

Figure 5 is an end elevation view of a 
core* made from the toroid of Figure 4, 
15 but without the locking laminations. 

Figure 6 is an end elevation of a toroid 
from which a typical one of the loops of a 
three-phase core is formed. 

Figure 7 is an end elevation view on an 
20 enlarged scale of the typical core loop; 

Figure 8 is an end elevation view of the 
three phase core of this invention; and 

Figure 9 is a fragmentary and elevation 
view cf a leg of a slighdy modified form 
25 of a core loop; 

Figure 10 is an end delation view of a 
three phase transformer core and three-phase 
coil combination, the coil arrangement being 
shown in section. 
30 Referring now to Figure 2, a core 10 
tas a main group 11 of concentrically wound 
laminations 12—22. These laminations 
have butt joints 12 1 — 22 l , respectively, in one 
leg and butt joints 12 u — 22 11 , respectively, in 
35 the other leg. The joints 12 1 — 22 are 
staeserei or offset in a constant direction. 
Unwise, the joints 12 u — 22 u are offset in 
» constant direction, and these offsets m 
the core legs are substantially parallel to 
40 one another, as clearly shown in Figure 2. 
The arrangement of these joints 12 — 22 
and. 12 n — 22 u separates the lamination groups 
11 into upper and lower halves 23 and 24. 
In some transformer applications, such as 
45 magnetic amplifiers, core laminations with 
only one joint are almost impossible to 
assemble around the coiL For these trans- 
formers, the laminations must have two 
joints s.o they can be inserted directly into 
50 the eye of the coiL Hence the division cu 
the group 11 into the halves 23 and 24 
Because the joints 12'— 22 1 and 12*— 22" 
are offset as has been explained, the group 
halves 23 and 24 can be joined together 
55 zs units. One half, for example, the 
lower half 24, may be positioned around 
part of the coil. Then the other half 23 
is positioned as a group with its ente 
abutting the exposed ends of the first half. 
60 The easiest way to put the halves together 
is to slide them slighdy laterally as they 
are brought together. To illustrate, the 
upper group half 23 may be moved shghtly 
to the right as it is moved downwardly 
6* into engagement with the lower half 24. The 



uniformly staggered joints 12 1 — 22 1 and 12 — 
22 u fit together simultaneously and easily. 

The joint of Figure 2 is made from con- 
centric laminations 12—22 wound in toroid 
as shown in Figure 1. The toroid has 70 
straight cuts 25 and 26 which form the 
juinte 12 1 — 22 1 and 12"— 22 11 when the 
laminations are shifted and the core is bent 
to the rectangular shape of Figure 2. 

Figure 3 illustrates a core 30 similar to 75 
the core of Figure 2 with a group 31 of 
laminations 32—46. These laminations have 
staggered butt joints 32 1 — 46 1 in one leg and 
staggered butt joints 32"— 46 n in the opposite 
leg, gimtlar to the joints on the core of 80 
Figure 2, but staggered by lesser amounts. 

The core 30 also has inner and outer 
locking laminations. There are three inner 
locking laminations 47, 48 and 49 having 
staggered butt joints 47 1 , 48 l and 49 l located 85 
on a leg on the core different from the ones 
that have the joints 32 1 — 467, and 32 n — 46 u . 
A single outside locking lamination 50 has 
its butt joint 50 l located on the same leg as _ 
the joints 47 1 , 48 1 and 49\ These locking 90 
laminations 47 — 50 eliminate the need for 
special bonding plastics and varnishes that 
introduce mechanical stresses in the core. 
Also, because the joints 47 1 — 50 l are located 
in a different leg of the core from the joints *5 
of the main group 31, they reduce rattling 
at the joints 32 1 — 46 l and 32 u — 46 11 . 

Figure 4 illustrates another toroid of 
concentric wound laminations 55 — 65, but 
with cuts 66 and 67 made at an angle to a 100 
radius of the toroid. The core 70 of Figure 
5 is made from the toroid of Figure 4, and 
the cuts 66 and 67 produce slanted joints 
55 1 — 65 1 and 55 n — 65" as clearly shown 
in Figure 5. These oblique angled joints 105 
reduce the exciting volt amperes. 

Further mention should be made of the 
locking in addition to the laminations 47 — 
50 in Figure 3, if more than one group of 
main laminations 32 — 46 is used for a core, 110 
the groups may be separated by one or 
more locking laminations. Also, the number 
of locking laminations used may be varied 
with different core applications. Three inner 
locking laminations 47 — 49 and one outer 115 
locking lamination 50 are shown for illu- 
stration. 

The joints of the locking laminations are 
shown to be spaced about 90° around the 
core from the main joints 12 l — 22* and 12 u — 120 
22 u . This is normally the most convenient 
location and the one most likely to reduce 
the noise level of operation, but the lock- 
ing lamination joints may be moved closer 
to the other joints and may even be located 125 
upon the same leg of the core. For ex- 
ample, if the inner locking lamination joints 
471 — 491 are located toward the top of the 
left leg, as viewed in Figure 3, they would 
still be far enough from the joints 32 1 — 130 
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46* to perform their locking function. On 
the ther hand, if the joint 5& be located 
on the same left core leg, it is best that 
the joint be near the lower end. 

5 Referring to Figure 8 of the drawings, the 
core 10 has three core loops 11, 12 and 13 
each comprising a plurality of magnetically 
oriented metal laminations. The two inner 
loops 11 and 12 are substantially identical. 

*0 The outer loop 13 is larger and is wrapped 
about the two inner loops. The core loop 
11 is formed to a rectangle with opposing 
legs 14 and 15 between the opposing yokes 
16 and 17; the loop 12 has legs 18 and 

15 19 and yokes 20 and 21; and the outer 
loop 13 has legs 22 and 23 and yokes 24 
and 25. # . 

The core loop 11 has a group of principal 
larninations 26 to 36. These laminations 26 

20 to 36 have butt joints 26 1 to 36 l located on 
the leg 14 and butt joints 26 u to 36 11 located 
on the leg 15. These joints divide the main 
larninations 26 to 36 into upper and lower 
halves 37 and 38. 

^ The joints 26 1 to 36 l located on the leg 
14 are staggered or offset in a. constant or 
uniform direction along a portion of the leg 
14. Similarly, the joints 26 11 to 36 11 on the 
leg 15 are staggered. The staggering of 

30 the joints 26 1 to 36 1 is substantially parallel 
to the staggering of the joints 26" to 36 11 . 

Inward of the group of laminations 26 
to 36, the core loop il has one or more, 
and preferably three, locking laminations 39. 

35 These locking laminations 39 have single 
butt joints 39 1 located on a different leg 16 
from the legs 14 and 15. The joints 39 1 
are also staggered butt joints. 

The other inner core loop 12 has a 

40 gioup of principal laminations 41 to 51. 
These laminations 41 to 51 have staggered 
butt joints 41 l to 51 l located on the leg 18 
and staggered butt joints 41 u to 51 n located 
on the joint 19. The staggering of these 

^5 joints is also in a constant direction along 
the legs 18 and 19 as described for the loop 
11. 

The joints 41 1 to 51 l and 41" to 51" 
divide the laminations 41 to 51 into two 

50 halves 52 and 53. The loop 12 has three 
inner locking laminations 54 having single 
butt joints S4 1 located on the leg 20. The 
joints 54 1 are staggered. 
The larger outside core loon 13 includes 

55 a main group of laminations 36 to 65 having 
butt joints 56 1 to 65 5 located on the leg 22 
and butt joints 56 u to 65 n located on the 
lesr 23. These joints 56 1 to 65 l and 56 11 to 
65 u are staggered or offset in a constant 

60 direction along their respective legs. The 
joints divide the laminations 56 to 65 into 
upper and lower halves 66 and 67. Im- 
mediately inward of the laminations 56 to 
65, the loop 13 has a single lamination 74 

65 having a butt joint 74 1 located near the 



center of the leg 22 and a butt joint 74 u 
located near the center of the leg 23. Then 
there are two inner locking larninations 68 
each having a single butt joint 68 1 located on 
ihe leg 24 of the loop 13. An outside lock- 70 
ing lamination 69 surrounds the loop 13. 
It has a single spaced joint 69 1 . 

The main laminations 26 to 36 and 41 
to 51 of the inner core loops 11 and 12 
ere made from a toroid like the one shown 75 
in Figure 1. This toroid comprises a group 
of laminations 70 wound concentrically as 
shown. Straight radial cuts 71 and 72 are 
made through opposite sides of the toroid. 
Then, when the laminations 70 are 80 
individually shifted and bent to the rect- 
angular shape illustrated in Figure 2, and 
laminations 26 to 36 with the staggered 
joints 26 l to 36 l and 26" to 36 11 are formed. 
In the same way, the laminations 41 to 51 85 
are formed. 

The plurality of laminations 56 to 65 
are made from a similar, but larger, toroid 
than the one shown in Figure 1. 

Each loop 11, 12 and 13 has been des- 90 
cribed as having a main group of lamina- 
tions with one or more locking laminations 
on its inner and outer sides. In practice 
there is often more than one group of main 
laminations for each loop. In such cases, the 95 
joints of each group are staggered as ex- 
plained. The groups are separated by lock- 
ing larninations. For example, in Figure 9, 
a leg of a typical core loop 75 is illustrated 
as having tnree main groups of lamina- 100 
tions 76, 77 and 78. These groups have 
staggered joints 76 1 , 77 1 and 78 1 , respectively, 
extending in constant directions substantially 
parallel to one another along the leg of the 
core. The opposite leg of the loop 75 has 105 
identical joints parallel to the joints 76 1 , 
77 1 and 78 l . There is a locking lamination 
79 on the inner side of the loop having a 
single joint 79 1 spaced from the joints 76\ 
77 1 and 7S\ Locking laminations 80 and 110 
81 are betwen the groups, and these lock- 
ing laminations also have only one joint 
80 1 and 81 1 each, which is spaced from 
the other joint. There is also an outer 
locking lamination 82 with its spaced joint 115 
82*. 

The three phase core of Figure 8 is in- 
tended to be used with a coil group of three 
coils, Ci, CU and C 3 arranged in a row in 
side-by-side relationship, and illustrated in 120 
broken lines. Each of the coils Ci, O and 
C 3 is wound in a loop as is conventional, with 
the sides of each coil being its legs and 
the open space at the center being its 
window. 125 

In assembling the core of Figure 8, the 
inner locking laminations 39 are first wrapped 
around the two adjacent legs of the coils 
Ci and Q. These may be wrapped 
individually ox as a group. Next, one of 130 
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the halves 37 or 38 of the main group of 
laminations 26 to 36 is placed against 
one side of the outermost one of the locking 
laminations 39, thereby surrounding one- 
half of these locking laminations. Then tne 
other half 37 or 38 is moved into position 
with the exposed ends abutting the exposed 
ends of the first half to form the joints 
"51 to 36 l and 26 u to 36 11 . Since the 
feints # to 36- and 26*. to 36" are 
stseeered in a constant direction along the 
kgsof the loop 11, and the staggering of 
the joints on one leg is parallel to the 
staggering on the other leg, the halves 36 
15 and 37 can be assemble d as a group. 

the loop 11, but around the adjacent legs 
of the coils C- and C 3 , beginning with the 
inner locking laminations 54 and £ oUowed 
by the individual halves 52 and 53 of the 
Plurality of laminations 41—51. The lock- 
ing laminations 54 like the locking lamina- 
tions 39, eliminate rattling of the joints and 
also provide strength to the inner side cf 
the lamination groups. Since the windows 
of the coils about which the core loops 11 
and 12 are wound are unrestricted before 
the main group of laminations 26—36 and 

41 51 are installed, die locking laminations 

are easily inserted. 

The outer core loop 13 is wound onto the 
inner groups 11 and 12 beginning with 
the locking laminations 68. After tfcese 
laminations are in place, the sin^e lamina- 
tion 74 is placed around them. Then the 
halves 66 and 67 are positioned around the 
lamination 67. The leg 22 of the outer 
loop 13 extends through the window of the 
coil C and the leg 23 extends through the 
v/indow of the coil C 5 . The legs 14 and 
19 of the core loops 11 and 12, respectively, 
also extend through the windows of the 
coils Cx and Ca- n - _ 

As shown in Figure 10, the transformer 
core 10 comprises thre individual loops 11, 
12 and 13, each of which comprises a 
rlurality of laminations. These lamina- 
tions may be oriented silicon steel or other 
oriented metal composition commonly used 
in the induction field. The core loops 11 
and 12 are substantially the same size, and 
in the assembled core, they are positioned 
alongside one another. The core loop 13 is 
larger, and when the core is assembled, the 
loop 13 surrounds the two inner loops 11 and 
12, as shown in the drawing. 

The laminations in each core loop 11, 12 
and 13 are arranged in two separate groups. 
The core loop 11 has two lamination groups 
14 and 15. The group 14 comprises a 
plurality of laminations 16, 17, 18, 19 and 
20. Likewise, the group 15 is comprised 
ol a plurality of laminations 22 — 26. These 
groups of laminations 14 and 15, together 
65 with any other number f groups which 
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might be employed to make up the core 
loop 11, together form a generally rectangular 
core loop having an upper yoke 28, a lower 
yoke 29, and legs 30 and 31. 

Each of the laminations 16* — 20 has a 
single butt joint 16 1 — 20 1 , all located on a 
common leg 31 of the core loop 11. The 
juints 16* — 20 1 are staggered or lapped. 

Sirnilarly, the laminations 22 — 26 of the 
core group 15 have butt joints 22 1 — 26". 
The joints 22 1 — 26 1 are positioned on the 
same leg 31 of the core loop and are also 
staggered 

The core loop 11 has individual^ locking 
laminations on its inner and outer sides and 
^bet3veenmeaeb*o&the*grour«^14^and 
inner locking laniination 32 has a single butt 
joint 32 1 , but as shown in the drawing, the 
joint 32 1 is spaced from the joints 16 l — 20 1 , 
and 22 1 — 26 1 . This spacing may be as 
much as 90° as illustrated, or it may be less, 
so long as the spacing ^ is sufficiently great 
to provide a gapless lamination span adjacent 
the area of overall air gap denned by the 
joints 16— 20 1 and 22 1 — 26\ 

A locking lamination 32 is positioned be- 
tween the lamination groups 16—20 and 22 — 
26. The lamination 33 has a single butt 
joint 33 l also spaced from the joints 16 1 — 
26~\ Surrounding both groups of lamina- 
tions 14 and 15 there is another locking 
lamination 34 which has a single butt joint 
34 l spaced from the joints of the two groups 
of laminations 14 and 15. 

The other inner core loop 12 also has 
two separate groups of laminations 40 and 
41. The group 40 comprises a plurality of 
laminations 42—46, and the group 41 com- 
prises a plurality of laminations 48 — 52. These 
lamination groups 40 and 41 define a rect- 
angle having an upper yoke 55, a lower yoke 
56, and legs 57 and 58. The leg 57 is 
adjacent to the leg 31 of the core loop 
11. 

The laminations 42 — 46 of the group 
40 have butt joints 42' — 46 1 located on the 
leg 57 of the core loop 12. The joints 42 1 — 
46 ! are staggered. The laminations 48 — 
52 also have single butt joints 48 1 — 52 l which 
are staggered along the leg 57. 

The loop 12 has an inner locking lamina- 
tion 59 which has a single butt joint 59 1 
spaced from the joints 48 1 — 52 1 and 42 1 — 
46 l by approximately 90°. Another locking 
lamination 60 separates the two lamination 
groups 40 and 41. The locking lamination 
60 has a single butt joint 60 1 also spaced 
from the joints 42 1 — 52 l . Finally, there is 
an outer locking lamination 61 surrounding 
the two groups 40 and 41, and having a 
single butt joint 61 1 spaced like the joints 
59 l and 60 1 of the other locking lamina- 
tions. 

The outer core loop 13 comprises two 
lamination groups 65 and 66. The lamina- 
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tion group 65 includes a plurality of lamina- 
tions 67 to 71 and a group 66 comprises 
a plurality of laminations 73 to 77. These 
laminations 67 — 71 and 73 — 77 define a 

5 rectangular core loop having an upper yoke 
79, a lower yoke 80, and legs 81 and 82. 
The laminations 67 through 71 have joints 
67 1 through 71 l which are located on the 
upper yoke 79. The joints 67 l to 71 l are 

10 staggered. The laminations 73 to 77 of the 
group 66 have staggered butt joints 73 1 to 
77 1 , also located on the yoke 79 of the 
cuter loop 13. 
The loop 13 has an inner locking lamina- 

15 tion 84 which has a single butt joint 84 1 
spaced 90° from the joints 67 1 to 77 1 . A 
central locking lamination 85 separates the 
larnination groups 65 and 66. Trie locking 
lamination 85 has a single butt joint 85 1 

20 which is also spaced 90° from the joints 67 1 
to 77 1 . A locking lamination 86 surrounds 
the outer side of the laminations 67 to 77. 
This lamination 86 also has a single butt 
joint 86 l which is spaced from the main 

25 lamination joints 67 1 through 77 1 . 

The locking laminations which have been 
described are extremely important in the 
over-all operation of this transformer core. 
They perform several functions. Since the 

30 joints of the locking laminations are spaced 
from the joints of the main groups of lamina- 
tions, ^ rhey provide a clamping effect on 
opposite sides of the main lamination groups. 
Therefore, during operation of the core, the 

35 core does not rattle at its joints. likewise, 
the locking laminations provide a flux path 
on the inner and outer sides of the individual 
lamination groups which confine the flux to 
its path of travel through the laminations of 

40 the groups because the flux has a ready path 
through the locking laminations when it 
attempts to bridge the gaps of the main 
kmination group. Also, the locking lamina- 
tions add structural strength to the core 

45 and hold it tightly together, both during 
assembly and during operation. 

Whereas the locking laminations have been 
illustrated and described as being located 
approximately 90° away from the main 

50 lamination joints of each cone loop, they 
may be otherwise positioned. What is 
important is that the joint of each locking 
lamination be spaced far enough from the 
lamination joints of each group of laminations 

55 to provide the physical locking aforesaid 
and to provide the outer flux path as ex- 
plained. 

This three-phase transformer core is easy 
to assemble about a three element three- 

60 phase coil combination. For example, a 
coil combination comprising three individual 
coils 90, 91 and 92 is illustrated in Figure 
10. The coil 90 has legs 93 and 94 on 
opposite sides of a coil window 95. The coil 

65 91 has legs 96 and 97 on opposite sides of 



itt coil window 98, and the coil 92 has coil 
legs 99 and 100 on opposite sides of its 
coil window 101. 

Assembling of the core 10 about the pre- 
assembled coil units 90, 91 and 92 begins 70 
with the inner core loops 11 and 12. In 
assembling the inner core loop 11, the 
innermost locking larnination 32 is first 
wrapped around the legs 94 and 96 of the 
coils 90 and 91 as it is spread apart at 75 
its joint 32 1 . When the lamination 32 is 
released, its ends spring together to make 
the small gap joint 32\ Next, the entire 
group 14 of laminations 16 — 20 is assembled. 
To do so, the group of larninations 16 — 20 80 
is grasped and the joints 16 1 — 20 l are spread 
apart. Then the group is positioned around 
the coil legs 94 and 96 and the ends are 
released, whereupon they spring together to 
position the laminations 16 — 20 as illu- 85 
strated in the drawing. 

When the group 14 is in position, the 
dividing or separating locking lamination 33 
is wrapped about the group 14. Then the 
group 15 is assembled about the locking 90 
lamination 33, and finally the outer locking 
la rninati on 34 is wrapped about the group 

It should be here noted that when the 
dividing or separating locking lamination 33 95 
is in position, it pulls the joints 16 1 — 20 1 
together thereby producing a tight fit between 
the individual joints 16 1 — 20\ Since the 
locking lamination 33 holds these laminations 
16 through 20 in position, when the next 100 
lamination group 15 is wrapped about the 
locking lamination 33, the individual larnina- 
tions 22 through 26 accurately spring into 
place. Then, when the outer locking lamina- 
tion 34 is positioned about the group 15, 105 
it holds the laminations 22 through 26 
tighdy in position. 

The inner core loop 12 is assembled in 
much the same way as the loop 11. The 
locking laminations 59, 60 and 61 hold the 110 
larnination groups 40 and 41 tightly and 
accurately in position. 

When the two inner core loops 11 and 
12 are in position, the outer loop 13 is 
wrapped about them. This begins with the 115 
irner locking larnination 84 which is wound 
about the outer side of both the inner core 
loops 11 and 12. Next the group 65 of 
laminations is wound as a group about the 
inner locking lamination 84. When the 120 
separating locking lamination 85 is wrapped 
about the group 65, it holds the lamina- 
tions 67 to 71 tighdy and compactly pressed 
inwardly against the inner locking lamina- 
tion 84. 125 

The positioning of the separating locking 
lamination 81 is followed by the group 66 
and finally by the outer locking lamination 86. 

WHAT WE CLAIM IS:— 

1. A transformer core including a plurality 130 
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of metal laminations each forming a sub- 
stantially rectangular dosed loop and each 
having a butt joint in at least one side of 
the loop, the butt joints of adjacent lamina- 
5 tions being arranged in staggered relation 
along at least part of the length of each of 
two different limbs of the core formed by 
sides of adjacent laminations, and at least 
one innermost and/or outermost lamination 
10 having a butt joint in a side of its lpop 
remote from the butt joints in the lamina- 
tions adjacent thereto. _ 

2. A transformer core including a 
plurality of metal laminations each forming 
15 a substantially rectangular closed loop and 
each having two butt joints one in each of 
two opposite sides of the loop, the butt 
joints in adjacent laminations being arranged 
in staggered relation along at least a part 
20 of the length of each of two opposite sides 
of the core and at least one innermost and/ 
or outermost lamination having a butt joint 
in a side of its loop remote from the butt 
joints in the laminations adjacent thereto. 
25 3. A three phase transformer core com- 
prising three groups of metal laminations 
each lamination forming a substantially rect- 
angular closed loop and each having a butt 
joint in at least one side of, the loop, the 
30 butt joints of adjacent larninations in each 
group being arranged in staggered relation 
along at least part of the length of one side 
of the rectangular loop formed by such 
group, and the groups being so arranged 
35 that the staggered butt joints of at least 
two of said groups lie in different limbs 
of the core, and at least one ^ innermost 
and/or outermost lamination having a butt 
joint in a side of its loop remote from the 
40 butt joints in adjacent larninations. 

4 A three phase transformer core com- 
prising three groups of metal laminations 
each lamination farming a closed loop and 
having two butt joints one in each of two 
45 opposite sides of the loop, the butt joints 
in each said group being arranged in 
staggered relation along at least part of 
the length of each of said two opposite sides 
of the loop of that group and at least one 
50 innermost and/or outermost lamination hav- 
ing a butt joint in a side of its loop remote 
from the butt joints of adjacent lamina- 
tions. , . j • 
5. A transformer core as claimed in any 
55 one of claims 1 to 4 in which the staggered 
butt joints of a group of adjacent lamina- 
tions are staggered in a single direction 
along the length of the side of the loop 
formed by such group. 
60 6. A transformer core as claimed in any 



one of claims 1 to 5 in which the innermost 
and/or outermost lamination, is a locking 
lamination serving to clamp or assist m clamp- 
ing the other laminations. 

7. A core as claimed in claim 3 r 4 or 65 
in claim 5 or 6 as appendant to claim 3 or 

4 wherein one of the groups is larger than 
the other two, the latter being positioned 
side-by-side within the central aperture of ?q 
the former. _ « 

8. A core as claimed m claim 7 wnerein 
each group of laminations comprises at 
least two sub-groups each having inner and 
outer locking laminations. _ 

9. A. transformer core as claimed m claim « 
2 wherein there are at least five and not 
more than twenty larninations. ^ . 

10 A transformer core as claimed m 
claim 2 or 9 wherein the staggering of the 
joints along one side of the core is in sub- w 
stantially parallel relation to the staggering 

oi the joints along the opposite side ; 

11 A transformer core as claimed in any 
one of claims 2, 9 and 10 including inner 
and outer locking laminations, each having op 
a single butt joint. m . 

12. A transformer core as claimed in any 
one of the preceding claims wherein the 
jointing lines of the individual butt joints 

are slanted with respect to the planes of w 
the laminations. 

13. A transformer core as claimed in any 
one of the preceding claims in which the 
laminations are of magnetically oriented 
strip metaL 

14. A three phase transformer comprising a 
three phase core as claimed in any one of 
claims 7, 8, 12 and 13 and three coils, 
two of said coils each encircling one of two 
opposite sides of the loop of said one group ^ 
and an adjacent side of the loop of one of 

the other two groups and the third coil en- 
circling adjacent sides of said other two 

^Vx* A transformer core substantially as W5 
herein described with reference to Figures 
1 to 5 of the accompanying drawings. 

16. A transformer core substantially as 
herein described with reference to Figures 
6 to 9 of the accompanying drawings. 

17. A. transformer core substantially as here- 
in described with reference to. Figure 10 
of the accompanying drawings." 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
303 — 306 High Holborn, 
London, W.C.1, 
For the Applicants. 
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